04/17/2003 18:48 14259445136 



JUDGE PATENT FIRM 



03/12 



A[ip. No. 10/064,230 

Ai-nendment dated April 1.7, 2003 

Reply to Office action of January 1 7, 2003 



This listing of claims will replace the prior version of the claims in the present 
application. 

Listing of Claims: 

Claim 1 (currently amended): A spindle motor comprising: 
a shaft; 

a round cone portion being a part of said shaft, and whose diameter changes evenly along 
said shaft longitudinally; 

an approximately disk-ahaoed Imb ni omiled uii uric end of, for rotating together with, said 
shaft, sa id hub having a disk-mounting portion on one side thereof: 

a rotor ma gnet moun ted on the oerinherallv outer margin of s^iid hub ocpoaite the distlc- 
mounting side: 

a stator installed op posing a radial edge face of said rotor magnet: 

a conical cavity whose opening changes in diameter evenly along said shaft longitudinally, to 
correspond in contour to said cone portion, for accommodating said cone portion, said 
conic^il cavity having a base correspondin g to the narrower end of said cone porlion and an 
inner peripheral surface opposing a lateral surface of said cone portion across an 
approximately uniform gap; 
a member including said conical cavity; 

oil filling a clearance, including the approximately uniform gap, between said cone portion 
and said conical cavity, wherein said oil is retained continuously without interruption; and 
one and only one dynamic-pressure bearing formed in said gap, between the lateral surface of 
said cone pnrtion and the inner peripheral surface of said conical cavity opposing the lateral 
surface, said dyna mic-pressure bearing including, on at least either said lateral surface of said 
cone ponion or said inner perip heral surface of said conical cavitv. g rooves provided in one 
and only one set unbroken axiallv and in unbalanced herringbone or spiral form, confitaired 
so as to heighten pressure heading toward the base of said conical cavity . 

Claim 5 (currently amended): A spindle motor comprising: 
a shaft; 

a round cone portion being a part of said shaft, and whose diameter changes evenly along 

said shaft longitudinally; 

an approximately disk-shaped h ub mounted on one end of, for rotating together with, said 
shaft, said hub havin g a disk-mounting portion on one side thereof; 

a rotor magnet mo unted on the periphemllv outer inatt^it i ufsaid hub opposite the disk- 
mounting side: 

a stator installed o pposing a radial edge face of said rotor magmftt: 

a conical cavity whose opening changes in diameter evenly along said shaft longitudinally, to 
correspond in contour to said cone portion, for accommodating said cone portion, said 
conical cavity having a base corresponding to the wider end of said cone portion a,n d: 
a member including said conical cavity; 

a clearance bel-we^n said cone portion and said conical cavity; 
oil filling said clearance continuously; and 
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one and only one dynamic-pressure bearing formed in said gap clearance, between a lateral 
surface of said cone portion and an inner peripheral surface of said conical cavity opposing 
the lateral surface , said dynamic -ores sure bearing including, on at least cither said lateral 
surface of said co ne portion or said inner peripheral surface of said conical cavity, grooves 
Provided in one and nnlv o ngs set unbroken axfallv and in unbalanced herringgbonc or spirq.1 
form, configured so as to height en pressure heading tovyrard the base of said conical cavttv : 
wherein 

said cone portion diametrically expands heading toward the base of said conical cavity. 

Claim 6 (new); A spindle motor comprising: 
a shaft fixedly fitted into a bracket; 

a round cone portion being a part of said shafi:, and whose diameter changes evenly along 
said shaft longitudinally; 

an approximately disk-shaped hub disposed concentrically about said round cone portion, 
said hub radially outwardly having a disk-mounting portion on one side thereof and centrally 
having a flat-based conical cavity whose opening changes in diameter evenly along said shaft 
longitudinally, to correspond in contour to and accomniodaie :iiaiU wnc portion at an 
approximately uniform gap between said conical cavity along its inner peripheral surface 
opposing said cone portion alon;; its lateral surface; 
a rotor magnet mounted on the other side of said hub; 
a stator installed opposing a radial edge face of said rotor magnet; 

oil filling a clearance, including the approximately unitbnm gap,, between said cone portion 
and said conical cavity, wherein said oil is retained continuously without interruption; and 
one PinH only one dynamic-pressure bearing fonned in said gap^ between the lateral surface uf 
said cone portion and the inner peripheral surface of said conical cavity opposing the lateral 
surface, said dynamic-pressure bearing including, on at least either said lateral surface of said 
cone portion or said inner peripheral surface of said conical cavity, grooves in unbalanced 
herringbone or spiral forni, configured so as to heighten pressure heading toward the base of 
3&id conical cavityj; wherein 

said cone portion either diametrically expands or diametrically contracts heading toward the 
base of said conical cavity. 

Claim 7 (new): The spindle motor set forth in claim 6, further including a magnetic biasing 
means acting in a direction counter to thrust-directed Ijearing force generated by action of 
said dynamic-pressure bearing, and cooperating with said dynamic-pressure bearing to 
support said shofl and said member rotating ones rclalivc to the other- 
Claim 8 (new): The spindle motor set forth in claim 7, wherein: 

said conical cavity at its mouth is closed over by a disk-shaped cover having an aperture 
through which said shaft is inserted; and 

a gas-liquld interface on said oil is positioned in between an upper face of said cone portion 
and an undersurface of said disk-shaped cover. 
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Claim 9 (new): The spindle motor set forth in clattti <S, wherein a recess for capturing foreign 
matter mixed irtto said oiJ is formed in the approximate mid-area of the bottom portion of 
said conioa] cavity, 

CJaim 10 (new): A spindle motor comprising: 
a shaft; 

a conip frustum portion being a part of said shaft, and whose diameter changes evenly along 

said shaft longitudinally, said conic frustum portion defining a frustum height; 

an approximately disk-shaped hub mounted on one end o£ for rotating together witli, said 

shaft, said hub having a disk-mounting portion on one side llicreof; 

an annular rotor magnet mounted on the other side of said hub; 

a stator installed opposing a radial edge face of said rotor magnet; 

a sleeve member containing a conical cavity whose opening changes in diameter evenly 
along said shaft longitudinally, to correspond in contour to said conic frustum portion, for 
accommodating said conic ftustum portion in its entirely, said conical cavity having a base 
corresponding to the narrower end of said conic frustum portion and an inner peripheral 
surfacTR opposing a lateral surface of said conic frustum portion across an approximately 
uniform gap; 

oil fiJIing a clearance, includirig the approximately uniform gap, between said conic frustum 
portion and said conical cavity, wherein said oil is retained continuously without interruption; 
and 

one and only one dynani iij-prcssure bearing formed in said gap, between the lateral surface of 
said conic frustum portion and the inner peripheral surface of said conical cavity opposing the 
lateral surface, said dynamic^pressure bearing including, on at least either said lateral surface 
of said conic frustum portion or said inner peripheral surface of said conical cavity, grooves 
in unbalanced herringbone or spiral fonn, configured so as to heighten pressure heading 
toward the base of said conical cavity: wherein 

said conic frustum portion is configured such that said frustum height is less than one-half the 
radius of said annular rotor magnet. 

Claim 1 1 (new): A spindle motor comprising: 
a shaft; 

a conic frustum portion being a part of said shaft, and whose diameter changes evenly along 

said shaft longitudinally, said conic trustum portion defining a frustum height; 

an approximately disk-shaped hub mounted on one end of, for rotating together with, said 

shaft, said hub having a disk mounting portion on one side thereof; 

an annular rotor magnet mounted on the other side of said hub; 

a stator installed opposing a radial edge face of said rotor magnet; 

a sleeve member containing a conical cavity whose opening changes in diameter evenly 

along said shaft longitudinally, to correspond in contour to said conic frustum portion, for 

accomniudating said conic itustum portion in. its entirety^ said conical cavily having a base 

corresponding to the wider end of said conic frustum portion and; 

n clearpinre between said conic frustum portion and said conical cavity; 

oil filling said clearance continuously; and 
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one and only one dynamic-pressure bearing formed in said clearance, between a lateral 
surface of said conic frustum portTon and an inner peripheral surface of said contcal. cavity 
wppusiing the lateral surface, said dynamic-pressure bearing including, on at least either said 
lateral surface of said conic frustum portion or said inner peripheral surface of said conical 
cavity, grooves in imh^il^nccd hernngbonc or spiral form, configured so qa to heighten 
pressure heading toward the base of said conical cavity; wherein 

said conic frustum portion diametrically expands heading toward the base of said conical 
cavity^ and 

said conic frustum portion is configured such that said frustum height is less than one-half the 
radius of said annular rotor magneto 

Claim 12 (new): A spindle motor comprising: 
a shaft fixedly fitted into a bracket; 

a conic frustum portion being a part of said shaft, and whose diameter changes evenly alonj? 
said shaft longitudinally; 

an approximately disk-shaped hub disposed concentricalJy about said conic frustum, portion, 
said hub radially outwardly having a disk-mounting portion on one side thereof and centrally 
having a flat-based conical cavity whose opening changes in diameter evenly along said shaft 
longitudinajjy, to correspond in contour to and accommodate in its entirety said ronic 
frustum portion at an approximately unifonm gap between said conical cavity along its inner 
peripheral surface opposing said conic Frustum portion along its lateral surface; 
an annular rotor magnet mounted on the other side of said hub; 
a stator installed opposing a radial edge face of said rotor magnet; 

oil tilling a clearance, including the approximately uniform gap, between said conic fruiitum 
portion and said conical cavity, wherein said oil is retained continuously without interruption; 
and 

one and only one dynamic-pressure bearing formed in said gap, between the lateral surface of 
said conic frustum portion and the inner peripheral surface of said conical cavity opposing the 
lateral surface, smd dyiianiic-pic^iMurc bearing including, on at leasi either said lateral surtace 
of said conic frustum portion or said inner peripheral surface of said conical cavity, grooves 
in unbalanced herringbone nr f;piral fornn, configured so a$ to heighten pressure heading 
toward the base of said conical cavity; wherein 

said conic irustum portion either diametrically expands or diametrically contracts heading 
toward the base of said conical cavity* and 

said conic frustum portion is configured such that said frustum height is less than one-half the 
radius of said annular rotor magnet. 



